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Introduction  
Bois noir (BN) is the main phytoplasma disease of grapevine in the Republic of Macedonia. 
Presence of stolbur phytoplasma start investigated since 2001 (Seruga et al. 2003). Since then, 
Bois noir is under scrutiny in all grapevines growing region in Macedonia. Typical BN symptoms 
appear on the grapevine leaves, shoots and clusters, with different extents seen according to 
cultivar (Fig. 1).  
Figure 1. Typical phytoplasma symptoms on white variety (Chardonnay) and red variety 
(Vranec)  
 
 
Material and Methods  
In this study the epidemiology of the grapevine yellow disease is determined using grapevine 
samples and wild spontaneous vegetation samples, including the period from 2010 till 2012.  
The main aims of this study were: i) to check the presence of grapevines phytoplasmas on 
grapevines and wild vegetation in 15 localities investigated vineyards in Macedonia, ii) to 
molecularly characterize and compare the isolates from grapevine with those from other natural 
host plants iii) to evaluate spreading of BN in all vineyard localities with a particular attention to 
the recovery phenomenon. 
 
Figure 2. Collected material from wild spontaneous vegetation (Cuscuta spp. and Convolvulus 
arvensis) 
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Results and discussion  
A total of 301 grapevine samples and 34 samples from spontaneous vegetation under 
grapevine symptomatic samples (Convolvulus arvensis L., Cuscuta sp. L., Chenopodium album 
L., Solanum nigrum L., Amaranthus retroflexus L.) were tested by PCR/RFLP analyses.  
Using nested-PCR with ribosomal primers P1/P7 followed by R16(I)F1R1, and by RFLP 
analysis (TaqI, Tru9I, HpaII) stolbur phytoplasma on grapevine and some other natural hosts 
from 15 localities, was tested.  
In 185 grapevine samples (61.4%), STOL phytoplasma (16SrXII – A – stolbur phytoplasma 
group) was identified (Table 1). From spontaneous vegetation, in cuscuta (20%) and 
convolvulus plants (35.7%),we identify also positive sampleswith PCR tests. On the contrary, 
solanum plants were always negative to PCR tests(Table 2).  
In two of fifteen localities (Stip and Veles), in the second year of investigation, recovery 
phenomenon were recorded on “Chardonnay” cultivar – from 38 symptomatic in 2010, 25 
recovery plants (did not present symptoms until 2011/12).  
 
Table 1. Percentage of symptomatic grapevine samples in different localities  
 
 
 
 
Table 2. Percentage of positive spontaneous vegetation samples in different localities 
 
Samples  N°positive/total % 
Cuscuta spp 2/10 20% 
Convolvulus arvensis 5/14 35.7% 
Solanum nigrum 0/5 0% 
Chenopodium album 0/3 0% 
Amaranthus retroflexus 0/2 0% 
 
 
 
Key words: Bois noir, PCR/RFLP, recovery, Chardonnay. 
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Localities N°positive/total % 
Negotino 11/19 57.9% 
Kavadarci 15/33 45.5% 
Gevgelija 5/10 50.0% 
Valandovo 12/21 57.1% 
Skopje 21/32 65.6% 
Kumanovo 14/18 77.7% 
Veles 13/26 50.0% 
Stip 7/12 58.3% 
Argulica 19/24 79.1% 
Sarcievo 28/33 84.8% 
Amzibegovo 17/26 65.3% 
Erdjelija 5/9 55.5% 
Kocani 6/12 50.0% 
Radovis 3/10 30.0% 
Strumica 9/16 56.2% 
